Background: the use of restraints in nursing homes varies among countries and institutions. However, in many countries, no reliable data exist, although restraints use is acknowledged. Method: we compare data of the type of restraints used (trunk, limb or chair that prevents rising) and the intensity of its use in eight countries: Denmark, France, Iceland, Italy, Japan, Spain, Sweden and the USA. We report these data in total and for groups of residents with similar functional abilities and cognitive performance, thus avoiding to a certain extent the case-mix differences between samples from different countries. Results: the total use of restraints in these cross-sectional samples showed a very low prevalence in Denmark, Iceland and Japan (less than 9%). Between 15 and 17% were seen in France, Italy, Sweden and the USA, while Spain showed almost 40%. These major differences among the countries persist, even when one controls for physical and cognitive abilities. There are also differences in the types and intensity of restraints used in different countries. In all countries, there is a constant increase in use of restraints with increasing activities of daily living difficulties and cognitive dysfunction.
Introduction
Physical restraints are often applied to benefit or protect voluntarily admitted residents or patients of nursing homes or other institutions (excluding mental hospitals with approved legal restraints). However, sometimes these devices are simply used to control behaviour that staff consider troublesome. Staffing levels, as well as different cultural practice patterns, may affect the decision when and how often to apply a restraint to a patient. However, the use of restraints evokes problematic ethical issues and in most countries there are legal or other formal regulations governing their use. In most countries, the use of restraints must be well documented in the medical or nursing record and be prescribed by a physician.
We know that the use of restraints varies among countries and institutions: in the USA, use has been reported to be as high as 85% of the residents in certain institutions during an episode of care [1] , while in other institutions much lower figures are presented [2] [3] [4] . However, in most countries, although the use of restraints is acknowledged, no reliable data exist in the literature.
One difficulty in making cross-national comparisons is that the basis for comparisons is often only the name or type of institution. Since we know that there are significant cross-national differences in the mix of residents in similar institutions [5] , such comparisons are of questionable utility.
We present data on the use of restraints, controlling for functional and cognitive ability. We describe the type of restraints used and the frequency of use in eight countries: Denmark, France, Iceland, Italy, Japan, Spain, Sweden and the USA, reporting these data in total and for groups of residents with similar functional abilities and cognitive performance. A number of other factors could have been involved in the decision to use restraints. However, to avoid a too complicated stratification technique in the analyses of these eight countries, we chose to focus on the two most wellknown factors-physical function and cognition [3, 4] .
Other factors that were not available to us included cultural differences in caring and different facility characteristics (staffing levels, staff skill-mix, etc.), as well as nurses' attitudes toward restraint use.
Methods
We analysed data from the cross-national data base of nursing home assessments, held on UMAAP, the computer database at the University of Michigan [6] . UMAAP holds data from the Minimum Data Set/ Resident Assessment Instrument (MDS/RAT) [7] of countries participating in the interRAI collaboration. From existing national samples, we excluded pure rehabilitation wards and also long-term care institutions with less-dependent residents, such as residential care homes.
The use of restraints over the previous 7 days was recorded using the MDS/RAI and following the definitions of the manual [8] . Type of restraint (trunk, limb, chair that prevents rising and any of these) and use (daily, less than daily or not at all) were recorded and these data were analysed in total and in relation to physical dependence and cognitive function. Physical function was measured using the Resource Utilization Groups (RUG-III) activities of daily living (ADL) index [9] (composed of the MDS/RAI items eating, toileting, transfer and bed mobility), which has a score range of 4-18. We divided the population into 'more dependent' (ADL score >9) and less dependent' (ADL score <10).
Cognitive performance was measured using the MDS cognitive performance scale [10] (range 0-6) which has been validated against the Mini-Mental State Examination [11] and Test for Severe Impairment. Dichotomization was between cognitive performance scale scores of 0 or 1 (no impairment) and ^2 (cognitively impaired).
Results
Differences in physical restraint use in the various countries are shown in Table 1 . Overall use of restraints showed a very low prevalence in Denmark, Iceland and Japan, with less than 9% of residents restrained at any time. Between 15 and 17% are restrained in France, Italy, Sweden and the USA, while in Spain 40% of the sample is restrained.
Type of restraint used also varies: in Sweden and the USA, the use of trunk restraints is more prevalent than the other types. In other countries, a chair that prevents rising is the dominant type of restraint: such chairs are used two to three times more frequently than trunk restraints, limb restraint use is easily the least commonly used. The high restraint figures for Spain largely derive from the use of a chair that prevents rising. Use of restraints 'less than daily' also varies widely. Low figures are seen in Denmark and Iceland, both of which also have low daily use, but also in Spain with its high total use of restraints. High rates of less than daily use of restraints are seen in France and Sweden.
In Table 2 the prevalence of the three types of restraints is presented by country and in four resident groups broken down by ADL and cognitive dependency. In general, we see an increasing use of restraints with increasing ADL dependency and with increasing cognitive disability. For most countries, among the more physically dependent residents, restraint use is four to six times as likely among those with high cognitive disability; lower ratios are seen for Italy, Spain and Sweden.
Total use of restraints for each country is plotted in Figure 1 , according to the four groups: low or high physical dependency vs low or high cognitive impairment. The figure shows clearly the differences between the countries and particularly the increasing use of restraints with increasing physical dependency and cognitive impairment. Denmark and Japan use restraints rarely in all the sub-groups, while Iceland, France, Sweden and the USA show a steep increase in restraint use among residents with high physical and high cognitive dependency. In Italy high physical dependency and low cognition is also associated with greater restraint use, while Spain shows high figures in every group. (n = 235) (n = 770) (n = 1044) (n = 1240) (n = 525) (n = 721) (n = 339251) 
Discussion
This study makes cross-national comparisons of restraint use in nursing homes in eight countries, taking advantage of a standardized approach to the measurement of restraint use and physical and cognitive function. These comparisons revealed that there are major differences in the prevalence types and frequency of restraint use and these persist, even when one controls for physical and cognitive abilities. Firstly, in all countries there is an increase in use of restraints with increasing physical dependency and cognitive impairment.
The differences between the eight countries is unlikely to be due to measurement error as the same instrument, the RAI/MDS, with its extensive descriptions and well-specified levels of categorization, was used in all countries. Differences in samples are also, at least in part, accounted for by controlling for physical function and cognitive performance, the main factors that seem to affect restraint use.
There are many reasons for applying restraints to residents in nursing homes. For instance, low staffing levels could provoke the application of restraints, particularly in patients with cognitive deficits. Skillmix, the balance between better and less well trained staff, may also affect the frequency of use, as some staff may not be aware of the existence of alternative measures. The literature suggests that most of the obvious reasons are not legitimate.
The threshold for applying restraints varied greatly across nations. Differences in the increased use of restraints with increasing dysfunction tells us that different cultural backgrounds and ethical positions may affect practice patterns. Not only the staff's fear of resident falls but also the daily nursing home routines may play a role. Many studies have shown that it is possible to reduce the use of restraints both by educating the staff in alternative ways of treating the behaviour of the patients and by informing staff about legal and ethical matters that have to be taken into account when considering restraints use [12] [13] [14] .
The belief that unrestrained residents fall and are injured more often and therefore need more resources for their care than those who are restrained, has not been proven [3] . Rather, residents without restraints have been shown to require less care resources than residents in restraints, all other factors being equal [15] . Indeed, the negative consequences anticipated with restraint removal rarely occur.
Cross-national studies such as this might provoke a public discussion of quality of care and the possibility of having a restraint-free environment. When the USA mandated a reduction in use of restraints, this occurred fairly rapidly. Active care planning, such as is mandated in the USA with the RAI/MDS, may also reduce restraint use. One may see a higher proportion of 'less than daily' use compared with 'daily' use of restraints (routinely applied), as active care planning that challenges the care every day, prevents routine practices from dominating care.
Future research could address the use of restraints in relation to the use of psychotropic medication and cultural differences cross-nationally. Well-designed intervention studies should be performed in highand low-restraint-use nursing homes, best addressed as staff teaching programmes. Whether nursing homes with less medical attention use more restraints than better equipped nursing homes can also be addressed using such cross-national comparisons.
